EP 4 367 272 B1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(45) Date of publication and mention
of the grant of the patent:
02.07.2025 Bulletin 2025/27

(21) Application number: 22747125.7

(22) Date of filing: 07.07.2022

(11) EP 4 367 272 B1

EUROPEAN PATENT SPECIFICATION

(51) International Patent Classification (IPC):

C14B 1/54(2006.01) B26D 5/00 (2006.0)
C14B 5/00 (2006-01) C14B 17/00 (2005.01)
DO6H 3/08 (2006.01) DOGH 7/24 (2006.01)

C14B 17/06 (2006.09

(52) Cooperative Patent Classification (CPC):
C14B 17/005; B23K 26/032; B23K 26/0838;
B23K 26/38; B23K 26/402; C14B 1/54; C14B 5/00;
B23K 2103/34; C14B 17/06

(86) International application number:
PCT/IB2022/056291

(87) International publication number:
WO 2023/281442 (12.01.2023 Gazette 2023/02)

(54) NATURAL LEATHER TRIMMING MACHINE AND NATURAL LEATHER CONDITIONING PLANT
MASCHINE ZUM ZUSCHNEIDEN VON NATURLEDER UND ANLAGE ZUM KONDITIONIEREN VON

NATURLEDER

MACHINE DE ROGNAGE DE CUIR NATUREL ET INSTALLATION DE CONDITIONNEMENT DE

CUIR NATUREL

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 09.07.2021 IT 202100018161

(43) Date of publication of application:
15.05.2024 Bulletin 2024/20

(73) Proprietors:
¢ |ldoli, Alessio
51100 Pistoia (IT)
¢ Turchi, Maximilian
59100 Prato (IT)

(72) Inventors:
* ldoli, Alessio
51100 Pistoia (IT)
¢ Turchi, Maximilian
59100 Prato (IT)

(74) Representative: Firmati, Leonardo
IXNEA S.r.l.
Via Traversa Fiorentina, 6
59100 Prato (IT)

(56) References cited:
EP-A1- 3 699 306
CN-U- 205 603 610

CN-A- 110 793 973
CN-U- 209 292 370

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 367 272 B1 2

Description

Technical field

[0001] This invention relates to a natural leather trim-
ming machine.
[0002] The invention also relates to a natural leather

conditioning plant.
Background art

[0003] Natural leather means a leather removed from
an animal and subjected to a tanning process.

[0004] The natural leather thus obtained is a by-pro-
duct to be used for subsequent processing, for example,
of the textile type.

[0005] Natural leather has a surface of flexible materi-
al, with a jagged edges, approximately weighing approxi-
mately 15 kg and with a length of approximately 3.5 m.
[0006] Thejaggededgesoftheleatherare due partlyto
the shape of the animal - which has legs, muzzle, tail,
ears, etc. - and partly to the shaking action necessary to
detach the skin from the carcass of the animal.

[0007] Moreover, the natural leather, even after pro-
cessing in a shaving machine - which is designed is to
render uniform the thickness of the leather - may have
zones not processed correctly and therefore with variable
thicknesses, with the result that the leather obtained does
not have uniform mechanical or softness characteristics.
[0008] Such zones concentrate, for example, in the
part of the leather around the legs of the animal, which
represents the zone in which the shaving machine is
usually unable to intervene correctly, and in which the
thickness of the skin is usually greater than that required.
[0009] Moreover, the leather at the outfeed from the
shaving machine may have further problems, that is to
say, zones with very small thicknesses, which can ad-
versely affect the resistance of the leather.

[0010] Further defects of the leather may be, for ex-
ample, the rough edges and the notches.

[0011] These defects are currently eliminated from the
leather manually, with the intervention of skilled person-
nel, who with suitable cutters remove the defective ma-
terial close to the edge of the leather.

[0012] However, this solution not only results in very
lengthy processing times, and high costs, but above all,
does not allow a spot check of the leather to be per-
formed.

[0013] To give an example, two leathers are usually
trimmed per minute with the prior art solutions.

[0014] Moreover, the prior art solutions either leave
part of the defects present in the leather, or, where it is
not possible to correctly identify the defect present in the
natural leather, areas of leather which are potentially not
defective are removed, producing an excess of proces-
sing waste which contributes to increasing the proces-
sing costs.

[0015] Moreover, in the case of processing in a con-
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tinuous plant, which involves the passage of leather from
the shaving machine to the trimming zone, the process
undergoes continuous stoppages, since the shaving
machine has a work cycle which is usually faster, com-
pared with the time required for verifying and trimming the
edges of the leather by the operators in the trimming
zone.

[0016] One example of known natural leather trimming
machine is described in patentdocument EP3699306A1.

Aim of the invention

[0017] Theaimoftheinventionis therefore to provide a
machine for trimming natural leather and a plant for
conditioning natural leather which are able to overcome
the above-mentioned drawbacks of the prior art.

[0018] A further aim of the invention is to provide a
machine for trimming natural leather and a plant for
conditioning natural leather which are at the same time
practical to use.

[0019] According to the invention, these aims and
others are achieved by a natural leather trimming ma-
chine and a natural leather conditioning plant having the
technical features described in the appended claims.

Brief description of the drawings

[0020] The technical features of the invention, with
reference to the above-mentioned aims, are clearly de-
scribed in the appended claims and its advantages are
apparent from the detailed description which follows, with
reference to the accompanying drawings which illustrate
purely non-limiting example embodiments of the inven-
tion, in which:

- Figure 1is a schematic top view of an embodiment of
the natural leather conditioning plant according to
the invention;

- Figure 2 is a schematic front elevation view of the
natural leather trimming machine according to the
invention;

- Figures 3 and 4 are schematic perspective views ofa
portion of natural leather and some reference details
according to the invention.

[0021] With reference to the accompanying drawings,
the numeral 1 denotes in its entirety a natural leather
trimming machine P made in accordance with the inven-
tion, hereinafter also referred to simply as the machine 1.

Detailed description

[0022] With reference to the accompanying drawings,
the machine 1 comprises an ironing device 2, a detection
unit 3, cutting means 4, a plurality of conveyor belts 51,
52, 53 and a first command and control unit, not illu-
strated. More specifically, the ironing device 2 is config-
ured to stretch and remove creases and wrinkles from the
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natural leather P.

[0023] Forthis purpose, the ironing device 2 comprises
at least one pair of rollers 21, 22 facing each other.
[0024] The natural leather P passing in the middle,
between the roller 21 and the roller 22 retains the natural
leather P, producing the stretching of the leather P.
[0025] Advantageously, the rollers 21 and 22 are mo-
tor-driven for rotating about themselves with respect to a
respective longitudinal axis, to facilitate the ironing of the
leather and the transport of the natural leather P towards
the detection unit 3 and the cutting means 4. With re-
ference to the accompanying drawings, the rollers 21, 22
are movable along the direction of extension from the
machine 1 for feeding/withdrawing the natural leather P
towards/from the detection unit 3.

[0026] That is to say, the rollers 21 and 22 translate
along a direction of moving towards/away from the de-
tection unit 3.

[0027] This movement avoids the overlapping of the
natural leather P during processing.

[0028] In effect, by modulating the moving towards/-
away from the detection unit 3 the natural leather P is
allowed to remain in a perfectly ironed position, that is to
say, without creases or end edges raised relative to a
conveying surface.

[0029] The ironing device 2 also comprises a first
movable arm 23 configured for lifting/lowering, according
to a ground plane, the natural leather P entering the pair
of rollers 21, 22.

[0030] Inthatway itis possible to stretch or stress the
natural leather P to facilitate the sliding of the leather P
towards the detection unit 3, to prevent the formation of
creases or wrinkles.

[0031] With reference to Figure 2, the ironing device 2
comprises a second movable arm 24 configured for
lifting/lowering, according to a ground plane, for applying
a pressure on the natural leather P coming out from the
pair of rollers 21 and 22, and preventing the formation of
creases or wrinkles and stretching any present.

[0032] Advantageously, the ironing device 2 com-
prises a first conveyor 25 interposed between the pair
of rollers 21 and 22 and the second movable arm 24, for
keeping the natural leather P taut as it advances towards
the detection unit 3.

[0033] Advantageously, the first arm 23 and the sec-
ond arm 24 and the first conveyor 25 are motor-driven.
[0034] Stillmore advantageously, each of them has an
independent drive unit, for modulating the speed of feed-
ing the natural leather P and allowing the leather P to be
kept stretched - without creases, wrinkles or raised end
edges - from the infeed into the machine 1 to the detection
unit 3.

[0035] Advantageously, the pair of rollers 21 and 22,
the first 23 and the second 24 arm, and the first conveyor
25 allow the curvature of the natural leather P to be
modified several times - from concave to convex and
vice versa - as itadvances towards the detection unit 3, in
such a way as to stretch the natural leather P several
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times.

[0036] With reference to Figure 2, the ironing device 2
comprises a second conveyor 26 for feeding the natural
leather P towards the cutting means 4.

[0037] Thesecondconveyor 26 is positioned below the
pair of rollers 21 and 22, and is configured to reduce the
friction of the natural leather P with the ground surface.
[0038] This prevents further creases or wrinkles from
forming during the feeding of the natural leather P to-
wards the detection unit 3.

[0039] The detection unit3islocated at the entrance of
the natural leather P to the cutting means 4.

[0040] More specifically, the detection unit 3 detects
the position of the natural leather P, the shape of at least
one end edge B ofthe naturalleather P, and the position of
any defects D of the natural leather P close to atleast one
relative end edge B.

[0041] The detection unit 3 comprises at least one
video camera, not illustrated.

[0042] Advantageously, there are between 2 and 4
video cameras.
[0043] A greater number of video cameras makes it

possible to detect a surface greater of the natural leather
P, rather than an area around the end edge of the natural
leather P.

[0044] In this way it is possible to increase the surface
of natural leather P which is monitored.

[0045] At least one video camera is one selected be-
tween a linear video camera, a matrix type video camera
or a combination thereof.

[0046] Advantageously, the matrix type video cameras
allow a more precise detection of the position of the
natural leather P and its edges or defects, generating a
grid of coordinates to be used as a reference base for the
subsequent cutting of the natural leather P.

[0047] Linear video cameras are preferred for proces-
sing in which, for example, leather with large dimensions
or of less value is used, that is to say, in which the cutting
precision is not essential.

[0048] Advantageously, the detection unit 3 comprises
one or more light sources for illuminating the natural
leather P and precisely detecting the position of the
natural leather P, a relative end edge B and any defects
in the proximity of the edge B.

[0049] According to some embodiments, not illu-
strated, the detection unit 3 comprises a first light source
for illuminating a first surface S1 of the natural leather P.
[0050] According to other embodiments notillustrated,
not illustrated, the detection unit 3 also comprises a
second light source for illuminating a second surface
S2 of the natural leather P, wherein the first S1 and the
second S2 surface are opposite to each other.

[0051] When the detection unit 3 comprises a first and
a second lighting source located on opposite sides of the
natural leather P, detection of the thickness of the leather
P is allowed close to at least one relative end edge B.
[0052] This configuration, the so-called "back light"
configuration, allows the natural leather P to be illumi-
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nated once from above (surface S1) and once from below
(that is, with backlighting, surface S2), to determine the
luminous intensity and consequently obtain the thickness
of the leather P at a predetermined coordinate.

[0053] According to embodiments not illustrated, the
detection unit 3 is in the form of a scanner.

[0054] The detection unit 3 comprises a body 31 for
isolating the video cameras and the light sources from the
ambient lighting, which could adversely affect the detec-
tion of the coordinates of the position of the natural
leather P, a relative edge B and any defects D.

[0055] Accordingto embodiments notillustrated, close
to the detection unit 3 there is a sensor designed to
activate the automatic recognition of the natural leather
P for starting the detection of the position, an end edge B
and any defects D of the natural leather P.

[0056] The cutting means 4 are located downstream of
the ironing device 2 and are configured to cut the natural
leather P along at least one cutting line L, defined in more
detail below.

[0057] The cutting means 4 comprise atleast one laser
source 41.

[0058] With reference to the accompanying drawings,
the cutting means 4 comprise two laser sources 41 to
make the cutting of the natural leather P faster.

[0059] The laser source 41 produces a laser beam
which acts on the natural leather P causing the cut.
[0060] The cutting means 4 comprise a second com-
mand and control unit 42 described in more detail below.
[0061] With reference to the accompanying drawings,
the laser source 41 is connected in a fixed position of the
machine 1.

[0062] According to this configuration, the cutting
means 4 comprise movable galvanometric mirrors, not
illustrated, configured to direct the laser source 41 and
make the cut while the laser source 41 remains fixed.
[0063] According to other embodiments notillustrated,
the laser source 41 is movable, that is to say, it acts like a
mobile plotter.

[0064] The second command and control unit 42 acts
on the cutting means 4 and is configured to direct at least
one between the laser source 41 and the galvanometric
mirrors.

[0065] The lasersources 41 are inserted in a shielding
container 43 in order to operate safely.

[0066] The laser sources 41 must be contained inside
the shielding container 43 in order to prevent any, harm-
ful, escape of the laser beams.

[0067] According to embodiments not illustrated, at
least one of either the detection unit 3 or the cutting
means 4 comprise at least one of either a suction device
or a blower, or a combination of them, for keeping the
natural leather P in a stretched position at the detection
unit 3 and/or at the cutting means 4, respectively.
[0068] Theterm "stretched position" means the natural
leather P without creases or end edges raised with re-
spect to a conveying surface.

[0069] By operating a suction, or vice versa by blowing
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an air jet on at least one surface of the natural leather P,
the stretching of the leather P is facilitated, in such a way
that it is arranged according to a single plane.

[0070] Advantageously, the cutting means 4 comprise
fume suction devices, not illustrated, for extracting the
fumes generated by the laser cutting, and operating
safely.

[0071] The machine 1 also comprises a plurality of
conveyor belts 51, 52, 53 configured to feed the natural
leather P from the ironing device 2 to the detection unit 3
(belt51), present (band 52) and then move away (belt 53)
the natural leather P from the cutting means 4.

[0072] More specifically, the conveyor belt 51 makes it
possible to send and present the natural leather P to the
detection unit 3.

[0073] Forthisreason, the conveyorbelt51 pushesthe
natural leather P under the detection unit 3.

[0074] The conveyor belt 51 extends for a length equal
to the distance between the outlet point of the natural
leather P from the ironing device 2 to the point of entry of
the natural leather P into the detection unit 3.

[0075] In that way, at the detection unit 3 there is no
conveyor belt, and the natural leather P is taut and
suspended, so that detection by the detection unit 3
can be performed on the first S1 and second S2 surface
of the natural leather P, without the interposing of con-
veyor belts.

[0076] Advantageously, the conveyor belt 51 has a
spiralling which extends from the centre towards its ends
to further stretch and keep the natural leather P stretched.
[0077] According to embodiments not illustrated, the
spiralling has an adhesive surface, to increase the ten-
sioning effect of the natural leather P.

[0078] The conveyor belt 52 configured to present the
natural leather P to the cutting means 4 has a conveying
surface made with a metal mesh.

[0079] Thispreventsthe lasersource41fromrebound-
ing on the natural leather P, which would occur if the
conveying surface of the conveyor belt 52 had a contin-
uous surface. Moreover, the use of the metal mesh pre-
vents signs from being left on the leather, in such away as
to guarantee a high standard of quality of the processing.
[0080] Advantageously, the metal mesh is made of
stainless steel, which is a material which best meets
the requirements of the invention and the interaction with
the laser.

[0081] The machine 1 comprises a dust collection
drawer 7, located under the conveyor belt 52, for collect-
ing any processing waste from the cutting means 4.
[0082] The conveyor belt 53 allows the natural leather
P to be moved away from the cutting means 4.

[0083] Advantageously, the conveyor belt 53 is made
of two or more conveying surfaces separated by a rack 8
in order to separate the natural leather P from the pro-
cessing waste.

[0084] The machine 1 comprises a first command and
control unit, not illustrated, configured to determine the
coordinates for cutting the natural leather P on the basis
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ofthe position of the natural leather P, the shape of atleast
one relative end edge B, and the position of any of its
defects D.

[0085] The cutting coordinates define at least one cut-
ting line L close to at least one end edge B of the natural
leather P, as illustrated in Figures 3 and 4.

[0086] Thesecond commandand controlunit42 (ofthe
cutting means 4) is also configured to communicate with
at least one between the detection unit 3 and the first
control unit.

[0087] The second command and control unit 42 com-
prises a display for controlling and, if necessary, actingon
the cutting means 4.

[0088] The second command and control unit 42 also
makes it possible to control the emergency systems (CIL)
for cooling the laser sources 41, and the fume extraction
devices.

[0089] The machine 1 also comprises a hopper 9 for
collecting the processing waste at the outfeed of the
cutting means 4, as illustrated in Figure 2.

[0090] The hopper 9 is positioned at the rack 8.
[0091] According to embodiments not illustrated, the
machine 1 comprises a processing waste shredder or
compactor.

[0092] With reference to Figure 2, the machine 1 com-
prises a thickness verification unit 6 located at the exit
from the cutting means 4 to measure the thickness of the
natural leather P close to atleast one relative end edge B.
[0093] Advantageously, the thickness verification unit
6 comprises a plurality of rollers, not illustrated, which
move vertically with respect to a ground plane, for auto-
matically detecting the thickness of the natural leather P
as it feeds out of the cutting means 4.

[0094] The verification unit 6 makes it possible to mea-
sure the thickness with a precision of approximately 1/10
mm, that is to say, comparable to a gauge.

[0095] The use and operation of the machine 1 accord-
ing to the invention comprises the following steps.
[0096] A first step wherein the natural leather P is
ironed to stretch and eliminate creases and wrinkles,
whilst the natural leather P advances towards the detec-
tion unit 3. Subsequently, thanks to the detection unit 3,
the position of the natural leather P, the shape of at least
one end edge B thereof, and the position of any defects D
of the natural leather P close to at least one relative end
edge B are detected.

[0097] Subsequently, or simultaneously with the de-
tection step, the natural leather P cutting coordinates, the
shape of atleast one relative end edge B, and the position
of any defects D close to the end edge B are determined
on the basis of the position of the natural leather P.
[0098] Inthat way, at least one cutting line L is defined
closeto atleastone end edge B of the natural leather P, as
well as the set of coordinates detected.

[0099] After, or simultaneously with the step of deter-
mining the coordinates, the natural leather P is cut along
at least one cutting line L.

[0100] The residues obtained by the cutting step define
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processing waste of the natural leather P.

[0101] Advantageously, after the detection step, the
natural leather P is fed at a constant speed to perform the
cut.

[0102] According to different embodiments, after the
detection step, the natural leather P is fed according to
predetermined feed intervals, to make the cut, in such a
way that the laser source 41 operates on the leather P
stationary in a predetermined position.

[0103] Advantageously, after the step of detecting the
position of any defects D of the natural leather P close to
at least one end edge B, there is a step of identifying the
defects D of the natural leather P.

[0104] The subsequent step of determining the cutting
coordinates is therefore performed on the basis of the
type of defects D detected.

[0105] The type of defects D is determined during the
step of identifying the defects D.

[0106] Inthis way itis possible to define cutting "rules”
on the basis of the type of defects D detected, in order to
optimise the cutting and minimise the waste of natural
leather P and the processing waste.

[0107] For example, a rule is that of softening the
notches and cusps of natural leather P, which would
otherwise be points of possible breakage of the leather
during subsequent processing.

[0108] With reference to Figure 4, the reference labels
L’ and L” denote two different possible cut lines.

[0109] Advantageously, after the step of cutting into
natural leather P, there is a step of separating the natural
leather P from the processing waste.

[0110] Moreover, after the step of cutting the natural
leather P, there is a step of checking the thickness of the
natural leather P.

[0111] With the machine according to this invention, a
natural leather P processing cycle requires on average
time of less than 40 seconds.

[0112] Another object of the invention is a plant 1000
for conditioning natural leather P, illustrated in Figure 1.
The term "shaved leather" is used to mean natural leather
which, after the tanning step, undergoes processing, for
example with rotary blades, to bring the natural leather to
the desired thickness.

[0113] Machines suitable for the purpose are defined
as shaving machines 1001.

[0114] For example, the thicknesses of the natural
leather exiting from the shaving machine 1001 are in
the order of 1.5 mm.

[0115] The natural leather P conditioning plant 1000
according to the invention comprises a machine 1 and a
shaving machine 1001 located upstream of the machine
1.

[0116] After shaving the shaved natural leather P
passes into the trimming machine 1, that is to say, to
identify and cut the portions of natural leather P which are
unsuitable for the preset purposes of the processing.
[0117] The passage of the natural leather P between
the shaving machine 1001 and the outfeed of the cutting
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means 4 of the machine 1 occurs in a time of less than 10
minutes. In this way, the natural leather P remains per-
fectly stretched in a single plane, allowing the detection of
the coordinates and the cutting of the natural leather P to
be performed with a high level of precision.

[0118] Advantageously, the unit 6 for verifying the
thickness of the natural leather P is configured for com-
municating retroactively with the shaving machine 1001
for automatically adjusting the shaving thickness of the
natural leather P when the thickness of the natural leather
P detected by the verification unit 6 is greater than or less
than a predetermined threshold value.

[0119] In this way it is possible to act on the shaving
machine 1001 to optimise the various steps for proces-
sing the natural leather P.

[0120] With reference to Figure 1, the plant 1000 also
comprises a folding machine 1002, located downstream
ofthe machine 1, for folding the natural leather P and then
packaging it.

[0121] In use, the natural leather P is inserted in the
shaving machine 1001.

[0122] At the outfeed from the shaving machine 1001,
the natural leather P is positioned on the pair of rollers 21
and 22, for being ironed and fed towards the detection
unit 3.

[0123] The detection unit 3 detects the coordinates of
the position of the natural leather P, its end edge B and
any defects D, after whichitis then fed towards the cutting
means 4.

[0124] The cutting means 4 cut along at least one
cutting line L defined on the basis of the coordinates
detected by the detection unit 3.

[0125] After that, the natural leather P advances to-
wards the outfeed of the cutting means 4, where the
processing waste is separated from the trimmed leather
P.

[0126] Subsequently, the natural leather P is accumu-
lated in the folding machine 1002.

[0127] The natural leather trimming machine and the
natural leather conditioning plant according to the inven-
tion achieve the preset aims and achieve important ad-
vantages.

[0128] A first advantage of the machine according to
the invention is the possibility of obtaining natural leather
with a uniform thickness across the entire surface of the
leather.

[0129] Another advantage of the machine according to
the invention is due to the possibility of identifying differ-
ent types of defects of the natural leather, such as, for
example, rough edges, notches, thicknesses not elimi-
nated by the shaving machine, downy effect (with thick-
nesses < 1.5 mm), etc. and modulating the cutting opera-
tion on the basis of the type of defect.

[0130] A further advantage is the possibility of speed-
ing up the process for trimming natural leather and re-
ducing processing waste, thereby optimising the proces-
sing of the leathers.

[0131] A further advantage is due to the fact that nat-
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uralleather cutting errors are reduced and the processing
precision is increased.

[0132] Another advantage of the plant according to the
invention is due to the possibility ofimmediately checking
the edge of the leather.

[0133] Yet another advantage of the machine and the
plant is due to the possibility of reducing the production
costs. Yetanother advantage of the plantaccording to the
invention is due to the possibility of coordinating the
processing of a shaving machine with a trimming ma-
chine to optimise the production of natural leather, there-
by increasing the speed and reducing processing waste.

Claims
1. A natural leather trimming machine (P) comprising:

- an ironing device (2) for stretching and remov-
ing creases and wrinkles of said natural leather
P);

- cutting means (4) arranged downstream of said
ironing device (2), and configured to cut said
natural leather (P) along at least one cutting line
(L)

- a detection unit (3) arranged in correspon-
dence of the entrance of said natural leather
(P) into said cutting means (4), said detection
unit (3) being configured to detect the position of
said natural leather (P), the conformation of at
least one end edge (B) thereof, and the position
of any defects (D) of said natural leather (P) in
proximity to said at least one end edge (B);

- a plurality of conveyor belts (51, 52, 53) con-
figured, respectively, to move said natural
leather (P) from said ironing device (2) towards
said detection unit (3), present and subse-
quently move said natural leather (P) away to/-
from said cutting means;

- a first command and control unit configured to
determine the cutting coordinates of the natural
leather (P) on the basis of said position of said
natural leather (P), of said shape of at least one
end edge (B), and of said position of any defects
(D), wherein said cutting coordinates define said
at least one cutting line (L); said machine (1)
being characterised in that said cutting means
(4) comprise at least one laser source (41), and
said conveyor belt (52) of said plurality of belts
(51,52, 53) has aconveying surface made witha
metal mesh to prevent the laser emitted by said
at least one source (41) rebounding on said
natural leather (P); said machine (1) also com-
prising a shielding container (43) inside of which
is positioned said at least one laser source (41).

2. Themachine according to the preceding claim, char-
acterised in that said ironing device (2) comprises
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at least one pair of rollers (21, 22) counterfaced with
each other, wherein said natural leather (P) passes
between said pair of rollers (21, 22) to retain said
natural leather (P).

The machine according to the preceding claim,
wherein each of said at least one pair of rollers
(21, 22) is motor-driven to rotate with respect to a
relative axis and facilitate the ironing of said leather

(P).

The machine according to claim 2, wherein the roll-
ers (21, 22) translate along a direction of moving
towards/away from said detection unit (3).

The machine according to claim 2, wherein said
ironing device (2) also comprises a first movable
arm (23) configured for lifting/lowering said leather
(P) entering said at least one pair of rollers (21, 22).

The machine according to any one of the preceding
claims, wherein said detection unit (3) comprises at
least one video camera, characterised in that said
at least one video camera is one selected between a
linear video camera, a matrix type video camera or a
combination thereof.

The machine according to claim 1, characterised in
that said detection unit (3) comprises at least a first
light source configured to illuminate a first surface
(S1) of said natural leather (P), and a second light
source configured to illuminate a second surface
(S2) of said natural leather (P), to detect the thick-
ness of said natural leather (P) in the proximity of said
atleast one end edge (B), wherein said first (S1) and
second (S2) surfaces are opposite each other.

A plant for conditioning natural leather (P), compris-
ing:

- a trimming machine according to any one of
claims 1 to 4;

- a shaving machine (1001) of said natural
leather (P) arranged upstream of said trimming
machine.

The plant according to the preceding claim, char-
acterised in that the transfer of said natural leather
(P) from said shaving machine (1001) to the exit of
said cutting means (4) of said trimming machine
takes place in a time of less than 10 minutes.

The plant according to claim 8 or 9, wherein said
trimming machine comprises a thickness verification
unit (6) positioned at the exit of said cutting means (4)
for measuring the thickness of said natural leather
(P) in the proximity of said at least one end edge (B),
characterised in that said thickness verification unit
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(6) of said natural leather (P) is configured to retro-
actively communicate with said trimming machine
(1001) to automatically adjust the trimming thickness
of said natural leather (P) when the thickness of said
natural leather (P) detected by said thickness ver-
ification unit (6) is above or below a predetermined
threshold value.

Patentanspriiche

Maschine zum Zuschneiden von Naturleder (P), um-
fassend:

- eine Bigelvorrichtung (2) zum Strecken und
Entfernen von Falten und Knittern des Natur-
leders (P);

- Schneidmittel (4), die nach der Bligelvorrich-
tung (2) angeordnet und ausgelegt sind, um das
Naturleder (P) zumindest entlang einer
Schneidlinie (L) zu schneiden;

- eine Erkennungseinheit (3), die am Einlauf des
Naturleders (P) in die Schneidmittel (4) ange-
ordnetist, wobei die Erkennungseinheit (3) aus-
gelegt ist, um die Position des Naturleders (P),
die Beschaffenheit von mindestens einem End-
rand (B) davon und die Position irgendwelcher
Fehler (D) des Naturleders (P) in der Nahe des
mindestens einen Endrands (B) zu erkennen;
- eine Vielzahl von Férderbandern (51, 52, 53),
die jeweils ausgelegt sind, um das Naturleder
(P) von der Biigelvorrichtung (2) hinfihrend zur
Erkennungseinheit (3) zu bewegen und das
Naturleder (P) den Schneidmitteln vorzulegen
und anschlie3end von diesen wegzubewegen;
- eine erste Befehls- und Steuereinheit, die aus-
gelegtist, um die Schnittkoordinaten des Natur-
leders (P) auf der Grundlage der Position des
Naturleders (P), der Form des mindestens einen
Endrands (B) und der Position von irgendwel-
chen Fehlern (D) zu bestimmen, wobei die
Schnittkoordinaten die mindestens eine Schnitt-
linie (L) definieren, wobei die Maschine (1) da-
durch gekennzeichnet ist, dass die Schneid-
mittel (4) mindestens eine Laserquelle (41) um-
fassen und das Forderband (52) der Vielzahl
von Foérderbandern (51, 52, 53) eine Foérder-
oberflache aufweist, die aus Metallmaschenge-
webe besteht, um zu vermeiden, dass der von
der mindestens einen Quelle (41) abgestrahlte
Laserstrahl auf das Naturleder (P) aufprallt, wo-
bei die Maschine (1) auch einen Abschirmbe-
hélter (43) umfasst, in dem die mindestens eine
Laserquelle (41) positioniert ist.

2. Maschine nach dem vorhergehenden Anspruch, da-

durch gekennzeichnet, dass die Bugelvorrichtung
(2) mindestens ein Paar Walzen (21, 22) umfasst, die
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einander gegenstandig zugewandt sind, wobei das
Naturleder (P) zwischen dem Paar Walzen (21, 22)
hindurchgefiihrt wird, um das Naturleder (P) zu hal-
ten.

Maschine nach dem vorhergehenden Anspruch, wo-
bei eine jede des mindestens einen Paars Walzen
(21, 22) motorbetriebenist, um sich in Bezug aufeine
relative Achse zu drehen und das Bugeln des Leders
(P) zu erleichtern.

Maschine nach Anspruch 2, wobei die Walzen (21,
22) translatorisch entlang einer Bewegungsrichtung
hinfihrend zur/wegfiihrend von der Erkennungsein-
heit (3) bewegt werden.

Maschine nach Anspruch 2, wobei die Blgelvorrich-
tung (2) auch einen ersten bewegbaren Arm (23)
umfasst, der ausgelegt ist, um das Leder (P), das in
das mindestens eine Paar Walzen (21, 22) einlauft,
zu heben/zu senken.

Maschine nach einem der vorhergehenden Anspri-
che, wobei die Erkennungseinheit (3) mindestens
eine Videokamera umfasst, dadurch gekennzeich-
net, dass die mindestens eine Videokamera aus
einer linearen Videokamera, einer Matrixtyp-Video-
kamera oder einer Kombination davon ausgewahlt
ist.

Maschine nach Anspruch 1, dadurch gekennzeich-
net, dass die Erkennungseinheit (3) mindestens
eine erste Lichtquelle umfasst, die ausgelegt ist,
um eine erste Oberflache (S1) des Naturleders (P)
zu beleuchten, und eine zweite Lichtquelle, die aus-
gelegtist, um eine zweite Oberflache (S2) des Natur-
leders (P) zu beleuchten, um die Dicke des Natur-
leders (P) in der Nahe des mindestens einen End-
rands (B) zu erkennen, wobei die erste (S1) und die
zweite (S2) Oberflache einander entgegengesetzt
sind.

Anlage zum Konditionieren von Naturleder (P), um-
fassend:

- eine Zuschneidemaschine nach einem der An-
spriiche 1 bis 4;

- eine Schabmaschine (1001) des Naturleders
(P), die vor der Zuschneidemaschine angeord-
net ist.

Anlage nach dem vorhergehenden Anspruch, da-
durch gekennzeichnet, dass der Transfer des Na-
turleders (P) von der Schabmaschine (1001) zum
Ausgang der Schneidmittel (4) der Zuschneidema-
schine in einem Zeitraum von weniger als 10 Minu-
ten erfolgt.
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10. Anlage nach Anspruch 8 oder 9, wobei die Zuschnei-

demaschine eine Dickenpriifeinheit (6) umfasst, die
am Ausgang der Schneidmittel (4) positioniertist, um
die Dicke des Naturleders (P) in der Nahe des min-
destens einen Endrands (B) zu messen, dadurch
gekennzeichnet, dass die Dickenprifeinheit (6)
des Naturleders (P) ausgelegt ist, um riickwirkend
mit der Zuschneidemaschine (1001) zu kommuni-
zieren, um die Zuschneidedicke des Naturleders (P)
automatisch einzustellen, wenn die von der Dicken-
prifeinheit (6) erkannte Dicke des Naturleders (P)
Uber oder unter einem vorbestimmten Schwellen-
wert liegt.

Revendications

Machine de rognage de cuir naturel (P), comprenant:

- un dispositif de repassage (2) pour étirer et
enlever les plis et les rides dudit cuir naturel (P) ;
- des moyens de coupe (4) agencés en aval
dudit dispositif de repassage (2), et configurés
pour couper ledit cuir naturel (P) le long d’au
moins une ligne de coupe (L) ;

- une unité de détection (3) agencée au niveau
de I'entrée dudit cuir naturel (P) dans lesdits
moyens de coupe (4), ladite unité de détection
(3) étant configurée pour détecter la position
dudit cuir naturel (P), la conformation d’au moins
un bord d’extrémité (B) de celui-ci, et la position
de tout défaut (D) dudit cuir naturel (P) a proxi-
mité dudit au moins un bord d’extrémité (B) ;

- une pluralité de bandes transporteuses (51, 52,
53) configurées, respectivement, pour déplacer
ledit cuir naturel (P) dudit dispositif de repas-
sage (2) vers ladite unité de détection (3), pré-
senter et ensuite éloigner ledit cuir naturel (P)
desdits moyens de coupe ;

- une premiére unité de commande et de
contréle configurée pour déterminer les coor-
données de coupe du cuir naturel (P) surlabase
de ladite position dudit cuir naturel (P), de ladite
forme d’au moins un bord d’extrémité (B) et de
ladite position de tout défaut (D), dans laquelle
lesdites coordonnées de coupe définissent la-
dite au moins une ligne de coupe (L) ; ladite
machine (1) étant caractérisée en ce que les-
dits moyens de coupe (4) comprennent au
moins une source laser (41), et ladite bande
transporteuse (52) de ladite pluralité de bandes
(51, 52, 53) a une surface de transport réalisée
avec un maillage métallique pour empécher le
laser émis par ladite au moins une source (41)
de rebondir sur ledit cuir naturel (P) ; ladite
machine (1) comprenant également un conte-
neur de protection (43) a l'intérieur duquel est
positionnée ladite au moins une source laser



15 EP 4 367 272 B1 16

(41).

Machine selon la revendication précédente, carac-
térisée en ce que ledit dispositif de repassage (2)
comprend au moins une paire de rouleaux (21, 22)
opposeés I'un a l'autre, dans laquelle ledit cuir naturel
(P) passe entre ladite paire de rouleaux (21, 22) pour
retenir ledit cuir naturel (P).

Machine selon la revendication précédente, dans
laquelle chacun de ladite au moins une paire de
rouleaux (21, 22) est entrainé par moteur pour tour-
ner par rapport a un axe relatif et faciliter le repas-
sage dudit cuir (P).

Machine selon la revendication 2, dans laquelle les
rouleaux (21, 22) se déplacentle long d’une direction
de rapprochement/éloignement de ladite unité de
détection (3).

Machine selon la revendication 2, dans laquelle ledit
dispositif de repassage (2) comprend également un
premier bras mobile (23) configuré pour soulever/a-
baisser ledit cuir (P) entrant dans ladite au moins une
paire de rouleaux (21, 22).

Machine selon I'une quelconque des revendications
précédentes, dans laquelle ladite unité de détection
(3) comprend au moins une caméra vidéo, caracté-
risée en ce que ladite au moins une caméra vidéo
est une caméra sélectionnée parmi une caméra
vidéo linéaire, une caméra vidéo de type matriciel
ou une combinaison de celles-ci.

Machine selon la revendication 1, caractérisée en
ce que ladite unité de détection (3) comprend au
moins une premiére source de lumiére configurée
pour éclairer une premiére surface (S1) dudit cuir
naturel (P), et une seconde source de lumiére confi-
gurée pour éclairer une seconde surface (S2) dudit
cuir naturel (P), pour détecter I'épaisseur dudit cuir
naturel (P) a proximité dudit au moins un bord d’ex-
trémité (B), dans laquelle lesdites premiére (S1) et
seconde (S2) surfaces sont opposées 'une a l'autre.

Installation de conditionnement de cuir naturel (P),
comprenant :

- une machine de rognage selon l'une quel-
conque des revendications 1 a 4 ;

- une machine a raser (1001) dudit cuir naturel
(P) agencée en amont de ladite machine de
rognage.

Installation selon la revendication précédente, ca-
ractérisée en ce que le transfert dudit cuir naturel
(P) de ladite machine a raser (1001) a la sortie
desdits moyens de coupe (4) de ladite machine de
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rognage a lieu en un temps inférieur a 10 minutes.

10. Installation selon la revendication 8 ou 9, dans la-

quelle ladite machine de rognage comprend une
unité de vérification d’épaisseur (6) positionnée a
la sortie desdits moyens de coupe (4) pour mesurer
I’épaisseur dudit cuir naturel (P) a proximité dudit au
moins un bord d’extrémité (B), caractérisée en ce
que ladite unité de vérification d’épaisseur (6) dudit
cuir naturel (P) est configurée pour communiquer
rétroactivement avec ladite machine de rognage
(1001) pour ajuster automatiquement I'épaisseur
de rognage dudit cuir naturel (P) lorsque I'épaisseur
dudit cuir naturel (P) détectée par ladite unité de
vérification d’épaisseur (6) est supérieure ou infé-
rieure a une valeur seuil prédéterminée.
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